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Health, Wealth and Inequality: a Contribution to the Debate about the relationship between Inequality and Health
I. Introduction
A lively debate regarding the relationship between material inequality and modern health outcomes has arisen between social scientists on the one hand who maintain that inequality has deleterious affects on human health (Wilkinson, 1996 ; Wilkinson and Pickett, 2006; Lynch et al, 1998) , and those on the other who maintain the relationship is largely a statistical artifact (Deaton, 2002, p. 115; Gravelle, 1998) . The causal mechanism appears clear. Greater relative inequality forecloses those at the lower end of the socioeconomic strata from medical care, nutrition and health intervention, which reduces morbidity and increases longevity. However, medical intervention to extend life is a recent phenomenon. Until the mid-20 th century, medical intervention played a minor role in increasing longevity; the majority of life expectancy increases came from improved nutrition, and overcoming infectious and sanitation diseases (Cutler, 2004, p. 2). Therefore, while not diminishing the importance of modern medical technology, the greatest life expectancy increases and improved health outcomes were the result of better nutrition and improved sanitation conditions.
There are several methods to model health outcomes. Life expectancy reflects both the current and cumulative health environment, and stature measures the net cumulative difference between nutrition, environmental conditions, disease insults and 4 calorie claims for work (Eveleth and Tanner 1966; Steckel, 1979 and . When diets, or the physical environments improve, average stature increases and decreases when diets become less nutritious, disease environments deteriorate or the physical environment places more stress on the body. Stature also contributes to the debate regarding the link between inequality and health. For example, much of the modern debate about the relationship between inequality and health addresses current income inequality and current mortality, which are also related to race. However, wealth is a net cumulative measure for material welfare, and stature is a net cumulative measure for biological welfare and the interaction between stature and wealth may be a neglected relationship between inequality and health outcomes.
It is against this backdrop that this paper introduces large new 19 th century anthropometric and material wealth data sources to consider the relationship between stature, wealth, inequality, and the physical environment. Two questions are considered.
First, what was the historical relationship between a state's wealth distribution, its average wealth and individual stature? If social scientists who maintain that inequality has deleterious effects on human health are correct, individual stature in states with greater inequality will be shorter and statures in low inequality states will be taller. If, however, social scientists who maintain that the relationship between health and inequality is primarily a statistical artifact are correct, there will be little or no relationship between individual stature and wealth inequality. Regardless of how inequality was associated with stature, a positive relationship is expected between individual stature and average county wealth (Steckel, 1983 (Steckel, , 1995 Occupations are a good measure for socioeconomic conditions. Enumerators recorded a broad continuum of occupations and defined them narrowly, recording over 200 different occupations, which are classified here into four categories: workers who were merchants and high skilled workers are classified as white-collar workers; light manufacturing, craft workers and carpenters are classified as skilled workers; workers in the agricultural sector are classified as farmers; laborers and miners are classified as unskilled workers (Tanner, 1977 decade, occupations and nativity. More inmates were incarcerated during the 1870s than the 1860s, and whites were more prominent than blacks, although blacks were over represented in prisons relative to the overall population. Occupations reflect socioeconomic status, and while prison inmates typically come from lower working classes, there was a sizable proportion of inmates with white-collar and skilled occupations. Many inmates were unskilled, but not abnormally so relative to the overall population. Most inmates in the prison sample were from the Southwest, with significant proportions from Great Lakes, Plains and Middle Atlantic regions. Table 3 illustrates that blacks in the US censuses were predictably less likely than whites to be white-collar, skilled workers and farmers, and were more likely to be unskilled workers. Comparing the prison to census occupations detects the counter-intuitive result that, after controlling for race, inmates were consistently more skilled than the US population. Much of this is attributable to prisoner ages that were older than the US population, further along in the occupational life-cycle, therefore, more skilled than the US labor force. Inmates' average ages were in their mid-30s; workers in the US general population sample's average ages were in their mid-20s; however, comparing two historical data sets from different sources may be problematic because prison and census enumerators followed different recording guidelines. Given this possibility, comparing prison to census occupational distributions demonstrates that prison socioeconomic status was probably comparable with the general populations' working class (Riggs, 1964 Using the Integrated Public Use Microdata Series, US wealth inequality is considered here for male headed households over the age of 18 (Figures 2 and 3 ).
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Eighteen sixty and 1870 total US wealth inequality were .71606 and .71220, respectively.
On the other hand, between 1860 and 1870, average total wealth decreased from $3,289 in 1860 to $3,018 in 1870 (Figures 4 and 5) . Northern wealth holdings increased between 1860 and 1870 while maintaining relatively high wealth equality. Nevertheless, it was the North's industrialization that may have threatened Northern biological conditions. In 1860, the South had the highest average wealth and had greater wealth inequality than the North; however, with the end of slavery average, Southern wealth declined considerably, while continuing to have high wealth inequality (Saltow, 1975;  2 No upper bound is placed on ages and all US geographic regions are considered.
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Easterlin, 1971). Of course, the difference was Southern chattel slavery, and once slaves were freed, southern personal wealth declined. The timing and extent of stature variation not only reflects the cumulative relationship between diet and disease, but also the distribution of wealth, population 17 density, urbanization and industrialization (Steckel, 1995 (Steckel, , p. 1914 . 
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For the most part, stature relationships with race, insolation, wealth, socioeconomic status, and population density are consistent with expectations, and in each case, polynomial terms are significant, indicating there were diminishing returns to stature in insolation, wealth and population density.
Wealth and Inequality
There are two ways in which wealth influences stature, and these mechanisms are broadly classified here into the absolute and relative wealth hypotheses. First, stature increases with absolute or average wealth because material wealth directly creates greater access to nutritious diets, and during the 19 th century, wealth was tied to access to land, which probably contributed to taller statures (Steckel, 1995 (Steckel, , p. 1914 Komlos, 1987, pp. 903; Komlos, 1998) . Moreover, the relationship between stature and wealth may be non- Individuals born in states that received more insolation were taller than individuals who lived in areas that received less insolation, which is supported by modern population studies (Norman, 1998 demonstrates there is little relationship between current income inequality and mortality rates, both measures for current health. However, when health is measured in stature and wealth-two cumulative measures for health and material living conditions-there is an inverse relationship between wealth inequality and health (Steckel, 1995) .
Other relationships are consistent with expectations. Although blacks and whites come to similar statures when brought to maturity under optimal biological conditions,
